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Large pale cells (balloon cells) have been described in cutaneous melanomas in dogs and
These cells may be the dominant cell type in the primary tumor or metastatic lesion.'.' Clear cell sarcomas containing cells with melanosomes have been described in man as soft tissue variants of malignant melanomas. Typically, these neoplasms arise in association with tendons or aponeuroses on the extremities. Histologic similarities of canine melanomas with large pale cells and clear cell Sarcoma in man have been noted? This report records clinical information and light and electron microscopic features of cutaneous clear cell tumors in three dogs.
An 8 cm diameter firm gray mass was excised from the skin over the scapula of a six-year-old male mixed-breed (German shepherd cross) dog. A four-year-old female mixedbreed dog had a slightly pigmented dermal nodule removed from the axilla. A 6 cm cutaneous mass was removed from the hip of a three-year old male mixed-breed (beagle cross) dog. Tissues were fixed in formalin and submitted to the surgical pathology service of the New York State College of Veterinary Medicine. Tissues were embedded in paraffin, sectioned at 5 pm, and stained with hematoxylin and eosin (HE). Selected sections were stained with Prussian blue, periodic acid-Schiff (PAS), or Gomori's methenamine silver stains. Pieces of the tumors were post-fixed in osmium tetrox-ide and embedded in plastic. Thin sections were mounted on copper grids, stained with lead citrate and uranyl acetate, and examined with a transmission electron microscope.
All tumors had a similar histological appearance. The masses were non-encapsulated but sharply demarcated from adjacent tissues and extended from the dermis into the subcutis and caused compression of surrounding structures. The masses consisted of various-sized nodules of neoplastic cells subdivided by fine to moderate bands of fibrovascular stroma ( fig. 1 ). There were multiple small nodules in the connective tissue away from the main mass which frequently were associated closely with blood vessels. No neoplastic invasion of vessels could be demonstrated. Neoplastic cells had pleomorphic round pale nuclei with marginated chromatin and prominent nucleoli. Mitotic figures were rare. The cytoplasm was lightly eosinophilic, fibrillar and formed thin strands bridging between cells ( fig. 2 ). Cytoplasm of scattered cells had fine PAS-positive and argyrophilic granules. Examination of Prussian blue-stained tissue revealed hemosiderin-laden macrophages in scattered foci throughout the fibrous stroma.
Ultrastructurally, tumor cells had round nuclei with dispersed heterochromatin and dense nucleoli. The cytoplasm formed irregular strands with indistinct plasma membranes due to fixation artefact, and had numerous mitochondria and abundant rough endoplasmic reticulum. Some cells in each Time since excision varied from seven to 1 I months and all three dogs were alive. None have had tumor regrowth at the original biopsy site nor have new tumors been found at other locations.
The three described tumors were composed solely of clear cells. In previous reports of melanomas with large pale cells, the clear cells formed only a portion of the tumor.*.' Several clear cell hidradenomas have been described which resemble the clear cell tumors described in this report.6 No ultrastructural studies were done on the hidradenomas and diagnosis was based on non-specific histochemical findings of PASpositive cytoplasmic granules.
Clear cell melanomas of the skin of dogs represent a unique group of neoplasms. Histologically, they are unlike other variants of melanomas; ultrastructural examination is required for histogenetic confirmation ofthe diagnosis.s.8. lo Due to the small number of clear cell melanomas, we are unable to draw sound conclusions regarding biologic behavior of these neoplasms. It is noteworthy that in man clear cell sarcomas are highly aggressive and often metastasize. Clear cell melanoma has been reported in metastatic pulmonary lesions in the dog. 
